tric testing. As reflected in table 1, 86.4 percent of the
women who were screened and found to have a low
bone mass altered their lifestyle, compared with 68.7
percent of normopenic screenees and 53.8 percent of
the unscreened population. The most obvious
changes in all groups were in exercise and diet.

Conclusions

The postmenopausal population of the United
States is increasing at a rapid rate, and life expectan-
cy for a woman is now 78 or more years. Since all
women will experience menopause, much can be
done to ensure that their postmenopausal years will
be quality years. A significant minority of these
women will be subject to chronic diseases that may be
averted by the selective and judicious use of hormone
additive therapy. Clinicians and other health care
professionals need to be trained in techniques that
will help identify women at risk, thereby individualiz-
ing the need for hormone therapy. Combined with
exercise and other life-style measures, the process of
middle-age aging can be altered to ensure greater pro-
ductivity and health, with an equally important reward
of better health, and thus enjoyment, in older age
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Synopsis . ......... .. ... ... . i,

The best approach to treatment of osteoporosis is
prevention of bone loss as discussed elsewhere in this
volume. However, some currently approved therapeu-
tic agents are helpful in the management of the patient
who presents with an osteoporotic fracture. These
agents include an adequate calcium intake, estrogen
replacement therapy, and administration of calcitonin.
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A number of experimental therapies are being evalu-
ated, providing hope for improved treatment in the
Suture. These include sodium fluoride, low-dose

parathyroid hormone, anabolic steroids, various
forms of cyclical therapy, growth hormone, and
various bone growth factors.

THE GOAL IN THE TREATMENT of the patient with
osteoporosis who has a fracture is to prevent the
development of further fractures. Ideally, this should
be accomplished by increasing bone mass at the site
of fracture, usually the vertebra or hip, to the point
that fracture incidence is reduced. However, none of
the currently approved therapeutic agents can
increase bone mass to a very great extent. Neverthe-
less, fracture incidence may be reduced with their
use.

Fracture pathogenesis is complex. Low bone mass
at the site of fracture is a necessary, but not sufficient
cause to explain all of the fractures that occur in eld-
erly individuals, all of whom have lost bone. Other
factors may be important. Those that are intrinsic to
the skeleton are low bone mass, architectural abnor-
malities, osteomalacia, and slow remodeling. Those
that are extrinsic to the skeleton are increased fre-
quency of trauma (falling) and diminished energy
absorption by soft tissue.

Architectural abnormalities are produced by loss
of trabeculae (/), which cannot be replaced with cur-
rently available therapies. This observation empha-
sizes the necessity for prevention of bone loss in
individuals at risk. Osteomalacia occurs in some
patients with osteoporosis, especially elderly individ-
uals with hip fracture (2). Unfortunately, this poten-
tially treatable contributing factor is difficult to
diagnose using currently available means (3), with the
exception of bone biopsy. The adult skeleton is con-
stantly renewed by the process of remodeling (4), and
when this process slows, microdamage may accumu-
late and lead to spontaneous fractures. Bone loss
slows in the elderly (5), yet hip fracture incidence
continues to rise. This continued increase probably is
the result of the increased frequency of trauma from
falling (6). Investigation of causes of falling may lead
to other areas of intervention to reduce fractures.

Currently Approved Therapy

Currently approved agents that can be utilized to
treat the patient with a fracture (especially vertebral
crush fractures) include calcium, estrogen replace-
ment therapy (ERT), and calcitonin. Calcium, and
especially estrogen, are important agents used in the
prevention of bone loss, but some evidence suggests
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that they also reduce the incidence of vertebral height
and presumably of fractures in patients who already
have fractures (7). The mechanism for this protection
is not clear, since neither agent produces a marked
increase in bone mass. An adequate calcium intake
can be prescribed for all of the population.

ERT (estrogen alone or estrogen and a progestin)
is most effective in preserving bone mass if it is used
when the patient is close to menopause, but is still
effective in women up to 65 or 70 years of age. (8).

Calcitonin is approved for treatment of patients
with osteoporotic fractures. Calcitonin significantly
increases total body calcium as measured by neutron
activation (9), and bone mass in the spine and distal
radius (10, 11). However, the drug may lose its posi-
tive effect with time, and, in addition, the medication
must be given by injection, and is rather expensive.

Calcium, ERT, and calcitonin provide help for the
patient with osteoporotic fractures, although none of
these agents is ideal because they do not restore bone
mass to normal. Investigational agents provide hope
for better forms of intervention in the future.

Investigational Agents

A number of regimens are currently being studied
for use in the osteoporotic patient. These include
fluoride, low-dose parathyroid hormone (PTH), ana-
bolic steroids, cyclical therapy (etidronate,
phosphate-calcitonin, phosphate-etidronate), growth
hormone, and growth factor.

Fluoride has probably received the most extensive
study (/2). It can dramatically increase vertebral
bone mass in patients who respond (/3), yet many
questions remain unanswered. All persons do not
respond to the drug, and in those who do respond,
the effect is principally on trabecular bone. A posi-
tive effect on cortical bone may be necessary to
reduce the incidence of hip fractures. In addition,
fluoride produces side effects, including gas-
trointestinal distress, and periarticular pain. The new
bone formed under the influence of fluoride is not
entirely normal and, as yet, no data on decreased
rates of fracture have been published from properly
controlled trials.

A number of other investigational agents are under
study. Low-dose PTH has been shown to increase



trabecular bone mass in a limited number of patients
(14). Anabolic steroids have also been shown to
increase bone mass, as measured by neutron activa-
tion (15). However, most currently available drugs of
this type appear to have adverse clinical effects on
serum lipids, and thus have very limited clinical
usefulness. Several forms of cyclical therapy have
also been proposed. These include use of etidronate,
or phosphate and calcitonin. A method called ADFR
(Activate, Depress, Free, Repeat) has also been pro-
posed for treatment of osteoporosis (/6). In ADFR,
the remodeling cycles are coherently activated by an
agent, and osteoclast activity is depressed with
another agent. Osteoblasts are allowed to produce
their normal quantum of bone during a free period,
and the process is then repeated. Activators such as
phosphate and PTH, and depressors such as calcium,
calcitonin, or phosphonates may prove successful in
this scheme. Finally, growth hormone, or one of the
many proposed bone growth factors, may be of
value.

All of these investigational regimens show promise
of effectiveness, but all require further study. As
noted, the ultimate goal is a reduction in fracture
incidence. This may be difficult to demonstrate
because of the large numbers of patients required if
clinical fractures are used as an endpoint (/7). A
reduction in vertebral deformity may serve as a suita-
ble surrogate. In addition, a positive effect may be
suggested if there is a significant increase in bone
mass at the site of the fracture, and the bone is of
normal quality. Since remodeling is slow in older per-
sons, the effect on bone mass must be shown to per-
sist, and not simply be a transient phenomenon. This
probably requires follow-up for at least 3 years.

Conclusions

The best approach to the treatment of osteoporosis
is prevention of bone loss. This is particularly true
because some of the architectural changes which
occur in trabecular bone are reversible. However,
currently approved therapeutic agents can provide
help for the patient who has an osteoporotic fracture.
These agents include calcium, ERT, and calcitonin.
A number of new therapeutic regimens are under
investigation, which may lead to more effective
interventions in the future. The ideal agent would
increase bone mass at the site where fractures occur
to a degree that fracture incidence is reduced.
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